Before the introduction of renal biopsy our understanding of the morphology of glomerular disease was extremely limited. This could be blamed in part on the problems of interpretation of necropsy material obscured to a greater or lesser extent by post-mortem artefact. The introduction of renal biopsy made fresh renal tissue available and acted as a stimulus for the development of a variety of new histological techniques which have subsequently proved to be of great value. In 1957 Jones published his silver-impregnation method for the demonstration of glomerular basement membrane material1 *Present address: Department of Pathology, Musgrove Park Hospital, Taunton, Somerset. and illustrated many of the morphological changes which could occur in glomerular disease. I regard his technique as the most valuable single method in the day-to-day diagnosis of glomerular disease, provided it is used with a haematoxylin and eosin counterstain. Many people virtually waste the technique by usingaweak light green counterstain which is almost useless. In the normal glomerulus, the silver impregnation technique clearly identifies the glomerular capillary wall and mesangial matrix while haematoxylin stains the various nuclei, and eosin stains the proteins.
In membranous glomerulonephritis, the Jones technique can be used to illustrate the argyrophilic "spikes" (Fig. I ) which classically project from the Turner outer aspect of the glomerular basement membrane, but often the spikes are too small to be readily seen by light microscopy, or too complex, being woven into a chain-link pattern which is difficult to interpret.
It is important to appreciate that the Jones technique, like other silver impregnation techniques, is difficult to reproduce consistently. The longer the incubation is continued the more silver is deposited, and the basement membranes can look abnormally thick due to excessive deposition of silver. Therefore a reliable estimation of basement membrane thickness cannot be made by the Jones technique.
The advantage of using a haematoxylin and eosin counterstain is that the contrast between the red protein deposits in the glomerulus and the black argyrophilic basement membrane material enables them to be delineated. Thus in mesangiocapillary glomerulonephritis it is possible sometimes to identify the larger subendothelial deposits on the inner aspect of the glomerular capillary basement membranes. When the deposits are less evident it may still be possible to identify the double-contour effect produced by the mesangial cells laying down an additional layer of argyrophilic material in the subendothelial position, and also the lobular pattern produced by the increase in mesangial matrix and cells.
In the recurrent haematuria syndrome there may be very little to be seen in the glomeruli by light microscopy. However in some cases it is possible to identify the paramesangial deposits of IgA which bulge out from the side of the mesangium, and can be stained with eosin. Similarly in focal segmental glomerulosclerosis the contrast between the eosinophilic staining of the hyalinosis lesion and the surrounding sclerosis stained with silver, is of value in identifying this condition with a poor prognosis (Fig. 2) .
The counterstaining principle is particularly helpful in the interpretation of linear dense deposit disease in which the abnormal material which is laid down in the glomerular capillary basement membrane fails to take up the silver stain and is stained therefore by the eosin counterstain. The proliferating mesangial cells are responsible for the inner layer of silver-positive material which can be seen in some capillary loops.
Finally, the silver staining of the basement membrane can be used to identify those conditions in which it has broken or ruptured. In the HenochSchonlein syndrome segmental necrosis of the basement membrane may be present with an overlying epithelial crescent, the formation of which is stimulated by the release of fibrin into the urinary space. Larger and more numerous crescents are associated with greater disruption of the glomerular capillary basement membranes, as seen in polyarteritis nodosa, Wegener's granulomatosis, antibasement membrane antibody disease, and some- Fig. 2 Electron microscopy of the normal glomerulus allows more precise identification of the different categories of nuclei and of their relationships to the mesangial matrix and glomerular capillary basement membranes. Ultrastructural analysis was essential for the demonstration of foot process loss which is the principal morphological abnormality seen in minimal change disease.
In membranous glomerulonephritis the electron microscope clearly differentiates between the different stages, and explains why the "spikes" can be difficult or impossible to identify by light microscopy in the early stages when they are very small. Electron microscopy was important in identifying the subepithelial "deposits" or "humps" of postinfectious glomerulonephritis with diffuse endocapillary proliferation. The hypercellularity of the glomerular tuft is accounted for in part by cellular proliferation and in part by sequestration of neutrophil polymorphs.
Electron microscopy clarifies the nature of the complex thickening of the glomerular capillary wall which occurs in mesangiocapillary glomerulonephritis. It shows the large endothelial deposits and numerous processes of mesangial cells interposed between the original basement membrane and the endothelial cell cytoplasm. amined by light microscopy. The quality of preservation of the tissue is superior to that obtained by conventional techniques for light microscopy. Thus plastic sections provide a valuable link between light microscopy and electron microscopy.
Toluidine blue stains the linear dense deposit preferentially, and thus the diagnosis of linear dense deposit disease can be made very easily from the examination of plastic-embedded material. In lupus nephritis this method is particularly useful for example, for illustrating the combination of membranous and mesangial proliferation (Fig. 3) or even more complex pictures with proliferation combined with subendothelial deposits.
SCANNING ELECTRON MICROSCOPY
It is perhaps unfortunate that the introduction of scanning electron microscopy should have been delayed so long, because by the time it had arrived most of the questions it could have answered had already been solved by laborious, three-dimensional reconstructions from serial electron microscopy sections. Personally I do not think that scanning electron microscopy will confer any useful advantages in the study of glomerular disease.
IMMUNOCHEMICAL TECHNIQUES
The use of immunochemical techniques in the analysis of glomerular disease has had profound effects. On the one hand they have provided markers for the identification of several reasonably distinct categories of glomerular disease which seem to be of prognostic significance. On the other hand they have had the effect of turning everyone's thoughts towards immune mechanisms although there are many reasons for believing that non-immune mechanisms may be as important, or even more important, in the genesis of glomerulonephritis.
Initially, the problem with immunofluorescence was the need to obtain freshtissue; this was achieved by snap-freezing part of the biopsy core, and cutting frozen sections. This inevitably meant less tissue for other techniques and also the introduction of morphological artefacts. Furthermore some antisera were non-specific.
In 1966 Graham and Karnovsky suggested the use of an alternative label to fluorescein.2 They used horse-radish peroxidase to label their antisera, whereby diaminobenzidine was oxidised to a brown end product which could be seen by conventional light microscopy. This technique could be modified for electron microscopy but still had the same basic drawbacks described for the original immunofluorescence techniques.
About two years ago we began to achieve success by adapting the immunoperoxidase technique for use on formalin-fixed paraffin-embedded material.
Our first success was with tissue obtained postmortem from a patient with membranous glomerulonephritis in which IgG deposition was demonstrated (Fig. 4) in the recurrent haematuria syndrome can be shown by this technique. We have also found it to be of value for the identification of segmental IgM and C3 in focal segmental glomerulosclerosis (Fig. 5) . The Tilrner fact that it can be carried out on the paraffin sections cut from the whole biopsy means that many more glomeruli are sampled and the chance of finding a segmental lesion are considerably increased.
The peroxidase technique on paraffin sections is also useful for studying mesangiocapillary glomerulonephritis (Fig. 6) . The large subendothelial deposits of C3 are responsible for the typical pattern of this staining which, with a normal glomerulus, gives a delicate linear pattern.3 In disease this pattern changes. Indeed, in minimal change disease it tends to disappear completely. In diabetic glomerulosclerosis the linear staining is thicker than normal and when nodules develop in the mesangium these also can be shown to contain the amyloid P-component by this procedure.
: + ¢ . . ' 1 . f Fig. 6 Glomerulus with large subendothelial deposits and marked mesangial cell proliferation from a case of mesangiocapillary glomerulonephritis (Type 1). Parqffin section stained with peroxidase-labelled anti-C3 x 320. 
